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Abstract 

Background: A decline in HIV prevalence among female sex workers (FSWs) has been reported from the Indian 
state of Andhra Pradesh between the two rounds of integrated biological and behavioural assessment (IBBA) 
surveys in 2005-06 and 2009, the first of these around the time of start of the Avahan HIV prevention intervention. 
In order to facilitate further planning of FSW interventions, we report the factors associated with HIV prevalence 
among street-based FSWs. 

Methods: Behavioural data from the two rounds of IBBA surveys, district-level FSW HIV prevention program data, 
and urbanisation data from the Census of India were utilized. A multilevel logistic model was used to investigate 
factors associated with inter-district variations in HIV positivity among street-based FSWs in the districts by fitting a 
two-level model. 

Results: The estimated HIV prevalence among street-based FSWs changed from 16% (95% confidence interval [CI] 
14.2 - 17.7%) to 12.9% (95% CI 11.5 - 14.2%) from 2005-06 to 2009. HIV positivity was significantly higher in districts 
with a high proportion of FSWs registered with targeted interventions (odds ratio [OR] 2.02; 95% CI 1.18-3.45), and 
in districts with medium (OR 2.54; 95% CI 1 .58-4.08) or high (OR 1 .55; 95% CI 1 .05-2.29) proportion of urban population. 
Districts which had met the condom requirement targets for FSWs had significantly lower HIV positivity (OR 0.50; 95% 
CI 0.26-0.97). In round 2 survey, the districts with medium level urbanisation had significantly higher proportion of 
FSWs registered with HIV intervention programmes and also reported higher consistent condom use with regular 
partner (p < 0.001). 

Conclusions: Variations in HIV positivity among street-based FSWs were seen at the district level in relation to HIV 
intervention programs and the degree of urbanization. These findings could be used to enhance program planning to 
further reduce HIV transmission in this population. 
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Background 

Female sex workers (FSWs) remain at a high risk for HIV 
infection in India, with sex work viewed as the primary 
means of transmission [1]. In particular, within FSWs the 
street-based FSWs are more vulnerable to HIV infection 
due to their social status and working conditions on the 
street [2-5]. Considerable attention has been given in India 
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for prevention of HIV among FSWs over the last two de- 
cades through the National AIDS Control Organisation 
(NACO) and other programmes including Avahan, the 
India AIDS Initiative of the Bill and Melinda Gates Foun- 
dation [1,6,7], and a decline in HIV and STI prevalence 
and increase in condom use among FSWs has been re- 
ported [8-13]. 

The Avahan program was aimed at reducing HIV preva- 
lence among high risk groups in India including FSWs in 
geographic areas most affected including those in the 
Indian state of Andhra Pradesh [6]. Two independent 
rounds of Integrated Behavioural and Biological Assessment 
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(IBBA) surveys were conducted to measure the potential 
impact of Avahan interventions on HIV prevalence and re- 
lated risk behavior among FSWs [14]. An overall declining 
trend in HIV prevalence among FSWs is reported from the 
state of Andhra Pradesh as part of the Avahan program 
[10]. An increase in consistent condom use with clients 
of FSWs between 2005-06 and 2009 has also been re- 
ported from the IBBA states [10,12,13]. A beneficial ef- 
fect in reducing HIV prevalence at the population level 
over 5 years of Avahan program implementation in 
some of the states including Andhra Pradesh has also 
been reported [15,16]. 

Recent research has increasingly recognized the rele- 
vance of contextual factors that determine risk of HIV, and 
of structural interventions in improving outcomes of HIV 
interventions by changing the social, economic, political or 
environmental factors that determine risk and vulnerability 
[17-20]. In this background, we assessed certain contextual 
risk factors for HIV prevalence among street-based FSWs 
in Andhra Pradesh, along with individual risk factors. We 
also examined the effect of Avahan program indicators on 
HIV prevalence in the second round of IBBA. We studied 
street-based FSWs as they comprise the highest pro- 
portion among FSWs in Andhra Pradesh, and they are 
particularly exposed to HIV risk through their work on 
the street. 

Methods 

Street-based FSWs were defined as FSWs aged 18 years 
or more who primarily solicited the clients on streets 
(such as cinema, park, bus-stand, railway station, hotel/ 
lodge) and provided services at hotel/lodge or a place of 
client's choice. The IBBA survey in Andhra Pradesh was 
led by the National Institute of Nutrition. The National 
AIDS Research Institute coordinated the conduct of the 
IBBA survey at the national level and FHI 360 provided 
technical assistance for implementing the IBBA. The ethics 
approval for this study was provided by the ethics commit- 
tees of these institutions. No primary data were collected 
for this analysis, and we used data that did not have any 
personal identifiers. 

Data 

FSW behavioral data 

We used data on FSWs from the two rounds of IBBA 
survey for Andhra Pradesh, detailed methodology of which 
have been published elsewhere [12]. The primary objective 
of IBBA surveys was to collect data for assessing the out- 
comes and impact of interventions implemented as part of 
the Avahan program in Andhra Pradesh [12]. IBBA sur- 
veys were conducted in eight districts of Andhra Pradesh - 
Chittoor, East Godavari, Guntur, Hyderabad, Karimnagar, 
Prakasam, Vishakhapatnam and Warangal. The first round 
of IBBA survey was conducted during November 2005 - 



June 2006 and the second round during March - September 
2009. A probability sampling method was used in all dis- 
tricts with conventional cluster sampling used to sample 
the brothel- and home-based FSWs, and time cluster sam- 
pling used to sample street-based FSWs. The sample sizes 
was 400 FSWs (all types) per district to track changes in 
key risk behaviours over time and for assessment of district 
level impact, in which FSWs aged 18 years or more who 
sold sex at least once in exchange for cash in the previous 
month were eligible to be interviewed. Data were collected 
through face-to-face interviews in a private location specif- 
ically set up for the interview and clinical examination. A 
total of 3,271 FSWs participated in IBBA survey round 1 
and 3,225 in round 2 of whom 1,728 (52.8%) and 2,346 
(72.7%) were street-based FSWs, respectively. This differ- 
ence in proportions is thought to be due to a variable im- 
plementation of the sampling approach in the two rounds. 
The likely reason for this is that mapping of potential FSW 
sites was done based on information available from the 
local partners, and mapping information was updated by 
visiting each site. Additional seeds for respondent-driven 
sampling were selected during the conduct of the survey if 
the earlier seeds did not succeed in developing active re- 
cruitment chains. 

FSW HIV program data 

The computerised management information system (CM 
IS) of Avahan captures HIV program-related information 
for the Avahan districts [21,22]. We used data on the esti- 
mated numbers of FSWs in each of the eight districts; 
FSWs registered with targeted interventions (TIs), the 
estimated annual condom requirement, and annual free 
distribution of condom for FSWs for the years 2007 and 
2008 from CMIS. We computed the mean count for 
these indicators from these two years of data. 

For this analysis, we computed the proportion of FSWs 
registered with TIs from the total estimated number of 
FSWs in each IBBA district in Andhra Pradesh, and these 
were 58.1, 61.3, 83.5, 35.5, 101.9, 88.0, 75.4 and 88.9 for 
Chittoor, East Godavari, Guntur, Hyderabad, Karimnagar, 
Prakasam, Visakhapatnam and Warangal, respectively. 
Based on the median of these proportions, the IBBA 
districts were divided into two groups as "low" (<75.4) 
and "high" groups for analysis. Similarly, we computed 
the proportion of condom requirement target met in 
each district as a proportion of the annual free distri- 
bution of condom for FSWs from the annual condom 
requirement which was 102.7, 133.2, 131.7, 36.8, 86.5, 
128.1, 197.0 and 60.4 for Chittoor, East Godavari, 
Guntur, Hyderabad, Karimnagar, Prakasam, Visakhapatnam 
and Warangal respectively, and districts with >100 were 
grouped as "condom requirement target achieved" dis- 
tricts and the others as "condom requirement target not 
achieved" districts for analysis. 
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District level contextual data 

We used data on total and urban population for each 
IBBA districts from the Census for years 2001 and 2011 
[23,24]. We then projected total and urban population 
for each IBBA district exponentially for the IBBA survey 
years, 2006 and 2009 from the Census 2001 and 2011, 
respectively. From this projected total population for 2006 
and 2009, we calculated the proportion of urban popula- 
tion for each IBBA district, and then computed the mean 
of urban population for these two years. Later, the districts 
were categorised into three equal groups based on the 
mean urbanisation proportion as low (<19.4), medium 
(>19.4 and <28.8) and high (>28.8) proportion of urban 
districts. We had also considered district level adult liter- 
acy; however, the distribution of literacy in these districts 
was more or less similar to that of urbanisation. Therefore, 
only urbanisation was included in the analysis. 

Data analysis 

SPSS 17.0 (IBM SPSS statistics standard, USA) and STATA 
11.2 (StataCorp, USA) were used for data analysis which 
was restricted to only street-based FSWs from both the 
rounds of IBBA surveys. Appropriate weights were used 
for HIV prevalence estimation and bivariate and multivari- 
ate analysis was performed. Differentials in the sample of 
street-based FSWs between the two rounds of IBBA survey 
and HIV prevalence among street-based FSWs by districts 
are presented. 

A multilevel logistic model was chosen to investigate 
factors associated with inter-district variations in positivity 
of HIV by fitting a two-level model, with individuals at 
level 1 nested within districts at level 2 by controlling for 
the IBBA round. Data from both IBBA rounds were used 
together in this model. Risk factors assessed at the individ- 
ual level included age of FSW, marital status, condom use 
with regular sex partner and with occasional/regular cli- 
ents, whether sex work was the main source of income for 
FSW, and history of violence/forced sex in last one year. 
For this analysis, the reported use of condom every time 
or most of the time was considered as consistent condom 
use with regular sex partner and with occasional/regular 
client. At the district level, proportion of FSWs contacted 
registered with TIs, condom requirement target met and 
proportion of urban population was used. 

We constructed four models including random intercept 
model and random slope model. The first model, an empty 
model or unconditional model without any exposure vari- 
ables was specified to decompose the amount of variance 
that existed at the district level. The second intercept 
model contained only individual-level variables and the 
third intercept model was extended to include the district 
level FSW programme related data (from CMIS) and level 
of urbanisation. Finally, we ran a random slope model 
allowing district level variation in the IBBA rounds. The 



results of fixed effect are presented as odds ratios (OR) 
with 95% confidence interval (CI), and of random effect as 
variance. We also examined the effect of IBBA rounds on 
HIV prevalence by the level of urban population in dis- 
tricts. We calculated the effect of urbanisation and IBBA 
survey rounds on HIV prevalence using the z test. 

Results 

A total of 1,728 and 2,346 street-based FSWs partici- 
pated in the IBBA round 1 and round 2 surveys, respect- 
ively (Table 1). The sample of street-based FSWs ranged 
from 36% in Guntur to 89% in Hyderabad with the median 
age of 29.9 years in round 1, from 50% in Visakhapatnam 
to 98.3% in Warangal in round 2 with the median age of 
30.6 years. The difference in proportion of street-based 
FSWs in the total sample of FSWs was 20% or more be- 
tween the two rounds in Chittoor, Guntur, East Godavari 
and Warangal districts. The overall HIV prevalence among 
street-based FSWs was 16.0% (95% CI 14.2 - 17.7%) and 
12.9% (95% CI 11.5 - 14.2%) in round 1 and 2, respectively 
(p = 0.005, Table 1). 

Significant differences in demography and sex-work re- 
lated factors were found in the sample of street-based FSWs 
between the two rounds of IBBA survey. IBBA survey 
round 2 had a significantly higher proportion of never 
married FSWs (9%) and those reporting no regular sex 
partner (28.8%) as compared with 5.5% and 21.7% in 
round 1 (p < 0.001), respectively. The proportion of FSWs 
reporting practicing sex work ever in Mumbai had de- 
creased over the two rounds (4.1% vs 1.4%; p < 0.001). The 
median duration of sex work decreased from 5 to 4 years 
whereas the number of clients per week increased from 6 
to 9 clients from round 1 to round 2, respectively. A sub- 
stantial increase was reported in consistent condom use 
with regular sex partner by never married FSWs from 
16.7% in round 1 to 46.2% in round 2 (p < 0.001) and pro- 
portion of FSWs reporting an episode of violence/forced 
sex in last one year increased significantly with increasing 
duration of sex work in both rounds (p < 0.001) (Figure 1). 
Also, a significant increase in consistent condom use with 
regular/occasional clients was reported based on the dur- 
ation of sex work in round 2 survey (p < 0.001). 

The results of multilevel analysis for both the IBBA 
rounds combined are presented in Table 2. The district 
level variance was evaluated for the different characteris- 
tics of street-based FSWs. A comparison between the null 
model and the individual level random coefficient model 
indicated that the district level variation reduced to 17% 
from 21% in the null model. With the addition of FSW 
programme related indicators (from CMIS) and the pro- 
portion of urban population at district level in the model, 
the district level variation reduced to 2.7%, and the ef- 
fects of individual characteristics remained unchanged 
after allowing for these district level indicators. FSWs 
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Table 1 Distribution of street-based female sex workers (FSW) and HIV prevalence among them by districts in the state 
of Andhra Pradesh from Integrated Behavioural and Biological Assessment (IBBA) Round 1 (R1) and Round 2 
(R2) (weighted) 



District 


Total FSW sample* 


Street-based FSW N (%) 


HIV prevalence among street-based FSW (%) [95% CI] 


IBBA R1 


IBBA R2 


IBBA R1 


IBBA R2 


IBBA R1 


IBBA R2 


Chittoor 


401 


398 


147 (36.7) 


252 (63.3) 


8.9 [4.4 - 1 3.8] 


11.9 [7.9-15.9] 


East Godavari 


422 


401 


208 (49.3) 


287 (71.6) 


29.8 [23.4 - 35.9] 


28.2 [23.0 - 33.4] 


Guntur 


405 


405 


145 (35.8) 


263 (64.9) 


24.1 [16.7 - 30.8] 


7.6 [4.4 - 1 0.8] 


Hyderabad 


399 


--■101 


354 (88.7) 


392 (97.8) 


14.4 [10.6- 17.9] 


9.9 [6.9- 12.8] 


Karimnagar 


412 


402 


246 (59.7) 


317 (78.9) 


15.4 [10.8 - 19.9] 


6.6 [3.9 - 9.5] 


Prakasam 


404 


408 


1 87 (46.3) 


236 (57.8) 


1 2.8 [7.9 - 1 7.4] 


9.7 [5.9- 13.5] 


Vishakhapatnam 


411 


409 


213 (51.8) 


204 (49.9) 


16.0 [11.1 -21.0] 


14.2 [9.6 - 19.2] 


Warangal 


417 


401 


228 (54.7) 


394 (98.3) 


8.8 [5.1 - 12.7] 


15.0 [11.5 -18.6] 


OVERALL 


3,271 


3,225 


1,728 (52.8) 


2,346 (72.7) 


16.0 [14.2 - 17.7] 


12.9 [11.5 - 14.2] 



includes home, brothel and street-based FSW. 
CI denotes confidence interval. 



aged 18-39 years (OR 1.93; 95% CI 1.39-2.68) and those 
previously married FSWs (OR 1.87; 95% CI 1.47-2.39), 
and an episode of violence/forced sex in the last one 
year (OR 1.74; 95% CI 1.42-2.14) were strongly associ- 
ated with HIV positivity. IBBA round was a significant 
negative predictor for HIV positivity (OR 0.60; 95% CI 
0.50-0.73). While allowing for the district level variables 
in the model, HIV positivity was significantly higher for 
districts with high proportion of FSWs registered with 
TIs (OR 2.02; 95% CI 1.18-3.45), and for districts with 
medium (OR 2.54; 95% CI 1.58-4.08) and high (OR 1.55; 
95% CI 1.05-2.29) proportion of urban population. The 
odds of HIV positivity were significantly lower for dis- 
tricts which had met the condom requirement targets 
(OR 0.50; 95% CI 0.26-0.97). The random slope model 
showed the effect of IBBA round on HIV varied signifi- 
cantly and the estimated district level variance in HIV 
prevalence was 0.07 for IBBA round 2. 

While examining the effect of IBBA survey rounds on 
HIV prevalence by the level of urban population in dis- 
trict, the survey round did not have a significant effect on 
HIV prevalence among street-based FSWs in districts with 
medium level of urban population (OR 0.76, p = 0.069). 
However, a significant negative effect was seen in the low 
and high urban proportion districts (OR 0.38, p < 0.001 
and OR 0.68, p = 0.025, respectively). Also, districts with 
medium level urban population had significantly higher 
odds of HIV positivity among street-based FSWs in both 
IBBA survey rounds (OR 1.81, p = 0.023 for round 1 and 
OR 3.62, p < 0.001 for round 2). 

The proportion of FSWs registered with TIs (Figure 2) 
was significantly higher in the medium level urbanisation 
districts (67.1%) as compared with the high and low urban 
districts (p < 0.001), and also the consistent condom use 
with regular partner was reported comparatively higher by 



FSWs residing in the medium level urbanization districts 
(p < 0.001). However, the proportion of FSWs registered 
with Avahan NGOs was the highest (50%) in the districts 
with low urbanisation as compared with the medium and 
high level urbanisation districts (p < 0.001). 

Discussion 

In this paper we have described a multilevel approach to 
examine the contextual factors and aspects of the HIV 
intervention program which could be associated with HIV 
prevalence among street-based FSWs in the Indian state 
of Andhra Pradesh, while adjusting for individual level 
risk factors. 

With this analysis of pooled IBBA data, we have docu- 
mented findings that indicate the effect of HIV interven- 
tions in this population over this three-year period. 
Consistent condom use with regular/occasional clients 
increased between the two rounds, and low HIV positivity 
was documented in the districts where condom require- 
ment for FSWs was met. It has been previously reported 
that the availability of condoms among FSWs increased 
through the distribution of free condoms under the 
Avahan program and had reached the estimated monthly 
requirement of condoms to cover the estimated number 
of commercial sex acts for each FSW [10]. Also, free dis- 
tribution and social marketing of condom done under 
NACO facilitated the availability of more than sufficient 
condoms to FSWs [22,25,26]. This finding supports ensur- 
ing continuing availability of supply of condoms among 
street-based FSWs to further prevent HIV transmission. 

HIV positivity was significantiy higher in districts where 
a higher proportion of FSWs was registered with TIs. As 
TI strategy is based on the premise that prevention of HIV 
transmission from FSWs to their clients will likely result 
in lower rates of HIV transmission, it seems that many 
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Figure 1 Distribution of select sex work-related risk behaviour variables for street-based female sex workers in the state of Andhra 
Pradesh from Integrated Behavioural and Biological Assessment Survey Round 1 (R1) and Round 2 (R2). 



interventions reach FSWs who are already infected with 
HIV or are at high risk of HIV. This finding in the context 
of increased consistent condom use by FSWs over the 
three-year period suggest that the programmatic strategies 
of the TIs were in the expected direction to reduce HIV 
transmission from these FSWs to their clients. Accord- 
ingly, the higher HIV prevalence among FSWs in districts 
where a higher proportion of FSWs were registered with 
TIs does not reflect a negative impact of interventions; ra- 
ther it likely reflects better targeting of FSWs at higher risk 
of HIV. Other analyses of the Avahan intervention have 
reported beneficial effect in reducing HIV in the general 
population, indicating that targeted interventions can help 
reduce overall transmission of HIV in India [15,16]. 



Higher HIV positivity was documented in districts with 
medium proportion of urban population, with no signifi- 
cant difference in HIV positivity over the three-year period 
in districts with medium urbanisation. This finding sug- 
gests a need to increase the focus of HIV interventions in 
such districts. We found evidence of increase in consistent 
condom use with clients among street-based FSWs be- 
tween the two rounds of IBBA; however, similar increase 
was not seen for condom use with regular sex partners 
which is similar to what was reported previously [10,13]. 
Even though the Avahan program focused on increase in 
condom use with all types of sex partners of FSWs, the in- 
consistent condom use with regular sex partners indicates 
the need to increase the programme focus on this aspect 



Table 2 Measures of variations and predictors for HIV prevalence among street-based female sex workers (FSW) by multilevel logistic regression for the two 
rounds combined of Integrated Behavioural and Biological Assessment survey (IBBA) (un-weighted data) 



Variahlp 


Category 


Total 


HIV positive 


Individual model 


Individual + district level 
intercept model 


Individual + district level 
slope model 






N = 3,873 


N (%) 


Odds of having HIV (95% CI) 


Odds of having HIV (95% CI) 


Odds of having HIV (95% CI) 


IBBA survey 


Round 1 


1688 


285 (16.9) 


1 


1 


1 




Round 2 


2185 


266 (12.2) 


0.60 (0.50-0.73) 


0.60 (0.49-0.72) 


0.57 (0.43-0.75) 


Age group 


>40 years 


4/0 


49 (10.4) 


1 


1 


1 




18-39 years 


3403 


502 (14.8) 


1.93 (1.39-2.68) 


1.95 (1.40-2.71) 


1.95 (1.40-2.71) 


Marital status 


Currently married 


2688 


307 (11.4) 


1 


I 






Previously married 


892 


195 (21.9) 


1.87 (1.47-2.39) 


1.89 (1.48-2.42) 


1 .89 (1 .48-2.42) 




Never married 


289 


49 (17.0) 


1.23 (0.84-1.80) 


1.26 (0.86-1.84) 


1.25 (0.85-1.82) 


Consistent condom use with regular sex partner 


Yes 


242 


45 (18.6) 


1 


1 






No 


2635 


304 (11.5) 


0.84 (0.58-1.21) 


0.85 (0.59-1.22) 


0.86 (0.60-1.25) 




No regular sex partner 


996 


202 (20.3) 


1.21 (0.82-1.78) 


1.22 (0.83-1.79) 


1.24 (0.84-1.83) 


Sex work as main source income 


Yes 
No 


1777 
2096 


288 (16.2) 
263 (12.5) 


1.22 (1.00-1.48) 

1 


1.22 (1.00-1.48) 
1 


1.22 (1.01-1.48) 
1 


Consistent condom use with 
occasional/regular clients 


Yes 
No 


2557 
1316 


390 (15.3) 
161 (12.2) 


1.29 (1.05-1.59) 

1 


1.27 (1.03-1.57) 
1 


1.25 (1.01-1.55) 
1 


Episode of violence/forced sex in last 1 year 


Yes 
No 


960 
2904 


189 (19.7) 
361 (12.4) 


1.74 (1.42-2.14) 

1 


1.76 (1.43-2.16) 

1 


1.74 (1.42-2.14) 
1 


Ratio of FSWs contacted and registered 
with targeted interventions 


Low 
High 


2235 
1638 


263 (11.8) 
288 (17.6) 




1 

2.02 (1.18-3.45) 


1 

2.23 (1.28-3.89) 


Condom requirement target met in district 


No 


1863 


216 (11.6) 




1 


1 




Yes 


2010 


335 (16.7) 




0.50 (0.26-0.99) 


0.42 (0.21-0.84) 


Proportion of urban population in district 


Low 


1555 


149 (9.6) 




1 






Medium 


1178 


235 (19.9) 




2.54 (1.58-4.08) 


2.17 (1.34-3.51) 




High 


1140 


167 (14.6) 




1.55 (1.05-2.29) 


1.28 (0.86-1.91) 


District variance total 








0.166 (0.093) 


0.027 (0.024) 


0.005 (0.087) 


District variance IBBA round 2 












0.070 (0.141) 


LR test vs. logistic regression: chibar2(01) 








53.80 


3.75 


7.23 


Prob > =chibar2 








<0.001 


0.026 


0.065 



District level variables include FSW programrelated data and level of urbanisation. CI denotes confidence interval. 
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■ Low urbanisation districts Medium urbanisation districts ■ High urbanisation districts 




FSWs contacted Registered with Exposure to any Consistent Consistent 

and registered AVAHAN NGO HIV intervention condom use with condom use with 
with targeted regular partner occasional/regular 

interventions clients 

(Above median) 



Figure 2 Distribution of select programme-related variables for street-based female sex workers in the state of Andhra Pradesh from 
Integrated Behavioural and Biological Assessment Survey Round 2 (R2). 



of HIV prevention. At the individual level, FSWs aged 18- 
39 years, those previously married, those with sex work as 
main source income, and those who reported an episode of 
violence/forced sex were strongly positively associated with 
HIV positivity. Sex work due to economic needs resulting 
from various reasons among FSWs [3], and a high preva- 
lence of violence and evidence of related increase in HIV 
risk among FSWs have been previously reported [26-30]. 

There are several limitations that need to be considering 
while interpreting the findings reported in this paper. As 
highlighted, there were some socio-demographic differences 
in the FSW samples between the two rounds of IBBA, 
which may have influenced to some degree the differences 
observed in the two rounds. In addition, self-reported data 
on condom use by FSWs may be influenced more by social 
desirability bias in second round of IBBA as they could have 
been aware of the expectation of increased condom use and 
hence could have over-reported it. A significant limitation 
of this analysis is that causality between the Avahan pro- 
gram and the decrease in HIV positivity and the increase in 
condom use by FSWs observed after its roll-out cannot be 
ascertained in a pre and post study design. In addition, 
other potential confounders related to interventions or con- 
text, which could not be included in the analysis, may have 
also influenced the changes in behaviour and HIV positivity. 
However, other recent analyses have indicated that the 
Avahan interventions for high risk groups have led to 
reduction of HIV in the general population in several 
states of India [15,16]. 



Conclusions 

An overall declining trend in HIV prevalence among street- 
based FSWs was reported after implementation of Avahan 
intervention in Andhra Pradesh state in southern India. 
Variations in HIV prevalence at the district level were ob- 
served. The data presented in this paper provide further 
evidence of a beneficial effect of Avahan program, and 
point to some important contextual factors along with indi- 
vidual factors that could be addressed to further reduce 
HIV transmission in street-based sex workers in India. 
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